Metabolic inhibition potentiates oxidant injury.
Toxic oxygen species have been implicated as important mediators of injury after reperfusion of an ischemic organ. The aim of this study was to determine if prior metabolic inhibition, such as that which occurs during ischemia, potentiates oxidant injury in vitro. Bovine pulmonary artery endothelial cells were metabolically inhibited for various periods of time with or without the mitochondrial inhibitor oligomycin (650 nM). The cells were rescued from metabolic inhibition by a wash step and subsequent addition of 5.5 mM glucose. At the same time that metabolic inhibition was relieved the cells were subjected to doses of H2O2 ranging from 0 to 100 microM. ATP levels were monitored over a 2-hr time course after rescue from metabolic inhibition by the luciferin-luciferase assay. Cell viability at 2 hr after relief of metabolic inhibition was assessed by trypan blue exclusion. Intracellular pH during metabolic inhibition was determined with the fluorescent dye 2',7'-bis-(2-carboxyethyl)-5(and-6) carboxyfluorescein tetraacetomethoxymethyl ester. H2O2 consumption, a measure of H2O2 scavenging capability, was determined by a fluorescent assay. The viability and ATP levels of cells not subjected to metabolic inhibition were unaffected by these low concentrations of H2O2. Cells metabolically inhibited with glucose depletion and oligomycin were exquisitely sensitive to H2O2. Cells that were only deprived of glucose demonstrated no potentiation of injury, while cells subjected to mitochondrial inhibition with oligomycin alone also showed significant potentiation of oxidant injury. H2O2 consumption was not affected by metabolic inhibition. Conditions associated with mitochondrial inhibition consistently resulted in a decrease in intracellular pH. These experiments suggest that a synergism exists between metabolic inhibition and subsequent oxidant exposure.(ABSTRACT TRUNCATED AT 250 WORDS)